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(54) CODE SERIES GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the time 
required up the start of the generation of a code series 
whose offset quantity is arbitrarily set and to decrease 
the circuit scale when the code series is generated. 
SOLUTION: An initial value C is set in respective flip- 
flops DO to Dn of the code series generator 101a and 
also set in computing elements P0 to Pn of a computing 
element group 3. Matrix elements aO to an of an (n+1) x 
(n+1) matrix A are set in the computing elements PO to 
Pn. The computing elements P0 to Pn perform matrix 
operation between the initial value C and matrix 
elements aO to an to obtain respective matrix operation 
results c'O to c'n. The matrix operation results c'O to c'n 
are set as initial values in respective flip-flops DO to Dn 
of a code series generator 101b. When the same clock is 
supplied to the DO to Dn of the code series generators 
101a and 101b in this state, code series a and P of M 
series having cycles 2n+1-1 are generated at the same 
time. Here, the matrix elements aO to an are set, 
corresponding to the offset quantities of the code series a and p. 
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^^ll|!]»tj/M, m2 ^n^^^ 

7 h $ t «9 ^2 &%r7m*&j&\' , ' ^mm2 

* , ifrlS^l ^F-i-^Ji: mrl5^2 -fey 

^<7>^oa^»a-rs»i wfawsissiiHifti: * 

£-£5±£ icJzt) JSl ^^"J£4el 

u i?x*<D&fcm*b mikmpirz mi &^%m&j$j& 



U^k, 

Sfe^ff^JW»»*^. IWE3B1 i/7b'u^^^S 

<^*»S(oai^t ^^^m^t <Dsmto&mft&k 

311-5 #te«JliSiffifPlHlKi:tr«^, ^7hu^^co# 
r. i: tcj: 19 mi ^-^^J^r^U, MittSBi W^^J* 

Siffit . WSBIBl ^^Ji: ^2 (D*7 ±y 

[0001] 

13 , PU< tt. *S^J( Ml^iJ) ^=r— (.Go 1 

i"51i ^>t?4>5. 
[0002] 

[ 0 0 0 3 ] U4 <±.'M^JSr&dt1-5fc«)(^3feJ;9 

— iR^«ffl$ix-cv^^^-^j^8»i 0 1 (oimmjs. 

1 fi, ^^ftlS^l 0 2, v/7|iV^^103 ( W 

[ 0 0 0 4 ] n+lf^f ^GOv^h U^^l 0 3 
tt, ^ -/ ^D0 — Dn 3&S n +1 Si^y — X 




0 4 14, ^7hV^^l 0 3 K*3tt5*»S(-n +1 
1^ 3Sl7!)y^7Diy7:D2) <&m**0#ftiWMi 

[ooo5] ^-ffrmmmmfem o 2 srs^-cis^ 

Ufc4aJH*C-( =c 0 , c 1 , c 2—, c n -1 , c . 
n) fl, Wfil#7y j//7P^yD0-Dn«^ 
h £tlZ>6 tVX: ^7P^D0 -Dn tC^ 

[ 00 0 6 ]: <o&.o \zm&2 nfc*3^*y£jS»i"o 

*U^UT, «F^?iJ^fclil 0 1 £2 o^v^a^i: lei 
[ 0 0 0 7 ] [g|5 *iv ffigCO^ c ^ * fitfl<*>i" 

^fcS2 o i (Dwmj&zgt-r?* y?mxhz>« 

7km&$Ml& 0 1 ft.mmmRT&Rl 0 2 $:^t5 2 
oco^-^-^J^^l 0 1 ( £*T. 2 o*E!SiJi-S-fc«) 
riOlajflOlbjt ^F#^#-T) d»ib«ja:S *V 

I 0 0 0 8 ] 06 fc\ ^^^J^JSS2 0 1 GOt&ffrSrSc 
h tfcSo ^^'J£j#£s2 01* 

»f^S-fr5(^f±/ «-^F*^J^Sl 0 1 a , 1 

01b «r.«*-T5 #7 y y^Pjy^DO -Dn 
T. 3--WflOJHfi£fi»J£«l 0 2 £JB^TS:5£Lfcl^U. 
30J6Ki£C ( =c 0 , c 1 , c 2 ■*, c n — 1 , c n ) €r 
tyh -T5 0 Ufc^-^-Sr^J^fcSl 0 1 b©*7y y 
^7d-^D0 -Dn ICflfcSc^fiStO^.ny ^S:^«>4- 
*L-t*>t. * (Ort^)iftfta(D7 !J y ^7 b y 
7h$.tT*i< 0 *tf>SL #»-§-^J£j*SSl Ola, 
10 1b <D&7]) y^yoyzfDO -Dn {£[§]— <7>^ o 
^*4t5o W-JM^J&S&l 0 1a <75£ 

<b (4^«>#^"C45V^fc^ c y ^ 

'*^J J3 2)5^^ iV5 „ o£9 s *»#^J^J*Sl 0 
la, 101 b OMt5#^^IJa, UWt -«F-9- 
S^J£j*S&l 0 1b ^ib-S-iLX^^tii? ay ?%cfr<n 

[ 0009] ::t\ #ffiF#^*«£j*»l 0 1 a , 10 




(3) ¥fffi2 000 -151367 

14, »*§-3fc*y£l*»l 0 1 b \Cf>fr-5-z_X?S< ^-oy^ 
#«F-§-^J£j*»l 0 1a, 101b j&»b&«<Z>T*ufc 

[OOlOlt: 6T% 4S42^J£J*S&1 0 1 d»ibffi* 

*uS * "Ceo f"4 t^fi v ^ fl#lffl * g*f S . 
[0011] 

[ mwtm&z^z? t-rznm] t^x. ^mws -1 

8 5 5 0 -S§-^&i^^£ tl& i 0 \^ \s*s*9 \Z3&^ 
^fen ¥y V M:(Dt"—?X[C( n +1 ) x ( n +1 ) ff 

£5 , ff*^JY=AmX( mfi-He0*Sc) ^^^5 

(4, ^$>7a£>tct +1 fia)jE(OS3S:p j ( j =0 , 1 , 
2 t ) (O^Jx-^^OV^X^jAOp j ?H( A p 0 

gfe^m=k 0 +k 1 p 1 +k 2 p 2 +--k t p t ( k 
0 , k 1 , k 2 k t f40.*fc(4*») tO^i-^-T 
6 . irTlEk 0 , k 1 , k 2 k t (DftX'gvX 

. OTEk 0 , k 1 , k 2 k t <D 

rtx-tfo-efti^<otcov^rff^JSi«Y = ( ap°) (a 

P i) ki ( A p 2) k2... ( A pt) fctx'«:^T-r5«|t^©i; 
[ 00 12] LR, f^^mielE^^m^J^^T* 

*mm-fz> ^k&^t&x-Ei&m»D*z t£&%jfm&& 

[0013] 
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?l. mi ->7h ^^^^(D^mcmmm^^yb »■ 

^«a©tc»3a+5*2.#mw«&afpiaBa:'-**^. m2 

u^^o#atc^ c^^sr^-c, -^^top^^ 
muk^^yy b.zitz^t \zx *? m2 m^r7tm*&s& 
u , ^^2 m^jm&tv y * I^oXI2 ^-7 b u 
v?^^o*«fc©^b*Efttti^-t-5. sum***, itnam 
2 *,? h v i** * (D&m^ y vi$fo% wmmt , ttris 

mi »#m^iJi: frf5^2 ^F^^^iJi: ©t7ty> fK^ 
0«-J*<Z>«»HMU: VX^y b -tZo 

mi ^2 0^-7 -fey> ssrssufe-r 

^J^Sc^tc^46.4-£T^< ^ o y ^ «^tB^-T5 B#W 
f^ntf, «!]»!*£-& s> h tti»t)tt*«)t7t3/ h Jfc- 

I 0 0 15 ] tfc^, W#tg2 ^IE*^«W»i. mi m^r 

vmw^&zmz-x^z. mm^r^m 

K:»jS1-5Si #teW»SfnlalKtSr«x..' *i ^7h 
u^**o#Slc®SM££r-fe:y h mi ->7h u-i/x 

mcisyb S^Srt »^^«J*^J«V/S 

^mi ^^^py^f^oTii ^h v^^ 
$mfrm<n&mzttfcvx^ibWiiz£ fttzftzmm^b 



mi fft^J&!ESlif«)4A-Cii< * n s, ^ 
IS^^^ici^, -fey h UT*»ibttS©ffl 

[ 0017] i: r. W*«3 tclS^co^^oi: 9 
[ 0018] r <D&b mi *>7 h 1^ i^^ ? <D 

«a»*sr-fes/ h vxfrb&n<DmB<Dn^&}<Dtk 
f&mteitx^-fz mm** h \cmmi-z> ^ t 
5. 

[ 0 0 19] »*3S4 (C|E|fe(7>3gWOJ:9 t-s IK . 

>y-J5i"5 *rt5ff ^JtOff ^JWfti: WIElDJBttt OfT^Jfll* 

itnemi hv-w u x sbe#s 

fx.tt^ -rsflW^fte 5rii5J;p icu 
XtiJ:v^ 0 

[ 0 0 2 0 ] Z(D±? tc-T^I^ 1 o<z>iMMS£:W*5 
ftf(tx% mi ^7h-v^^<o#S(r^i-s«Fian^J 

x s mi 

[ 0 0 2 1 ] »*«5 I^15*0«^tt. ^^-^ 

ssfci^aiK^^fli^xv^o ^^Jc^ft. 

®ort«SrJ«Zfcft®(c->7 h $ ^ 4: (c J: 9 mi 
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[ 0 0 2 2 ] 3£oT. rt*355 l£S«^38W-«fc *U*^ 

ffittn^7IkW£tfM& 1 oRtt 6 /ctt"C\ »1 Sg2 

[ 0 0 2 3 ] t r. ^>-e x ^W*356 (cism^^^^ct 5 

[ 0 0 2 4] ^694? JSl , Jg2 ft%r7&&]<b 

i , »2»f^t7-feyh St^^b-cgit6:^{cg| 

si ^2 mwu>iftmz& 
[ oo2 5] uT^&^z^m(£>MM(ommz&^ 

lEmo r mi «f*^J£jSS§j i4ff^aWJ£j*S&i o i 
b'lcsau, l^c< r »2 jfr-s§-^j£jSSj f4»#-^#| 

0 1a tCftlSL, RC< r *1 ^^IJj tt«F 

&j (±^w*ta:3eas2 £/t(4^y i 2 fc<t tjcKtani 

[0026] 

[ &w<DmM<D$m] ( mi ms^is) sat. *vm* 



ffif&&mc<o^xte&^$:%F\,< vx^(otm^mm^ 

[ 00 2 7 111 (4. »1 *J6^1B<OW-9-^^Jfea:Sl 
r^a y 9 MXlhZ . ^^Ufe£2ll 
(4. 4E0*S«Kfe»l 0 2 , 4&-§-**U£jSSSl 01a , 1 

oib, ^'j^^^2 % mm^ms frbm&zfrx 

[ 0 0 2 8] iKS«i¥3 (4, n.+.l"««75SIKigPO -P 
n il/TV^o .3-— if^^flKJtflji o 2 £ 

fflV^T&feUfctt»«C ( =c 0 t c 1 , c 2 q n 
-1 , c n ) (4, ^#^Ufe«Sil'0 1 a (Dis7b 
7*9 \ 0 3 Sr»J5E-r5#7y ^^7D^^D0 — Dn (C 
■fes/ h ^ ^ t ^mtiP3 (75#MmtlP 0 -P n 

Dl IZ^yh £K «J»iftc nl±7!J y^ny 

/Dn tCir^h $ ft£> t V fc- ^(r.. n +1 Sv-y — 
X(CftJK$Kfc*7y ^7D^D0-Dn iC^U , 

5. o ^^c, *«*§F0 -P n JCf4^]^MC ( ^TO^D 
Mttc 0-cn) i?ts/h$M. 

[ 0 0 2 9 ] 3--; f aSff*US!MS:2£*B2 ^rffiV^X^^U 
fc( n -hi ) X( n +1 ) ff^lA(Dn^mmsi 0 , a 
1 , a 2 a n -1 , an 14. iXfM$R3 ^^-^^fs 
PO-Pn \C^y h £ trJIJSJlSa 0 (4 

SIJHSP 0 V £ti. ft&imm* 1 teSSKSSP 1. 

ir^y h ^ n , ^J^a n ttJRIH&P n (It^ h 

(Oill»«^#0#jllJC^bfc#?T^«*a 0 -a n 

[ 0 0 3 0 ] #«St#P 0 — P n tt-tav^H. -fe^ b ^ 
ttfclOJHffiC ( =c 0 -c n ) t fT^lJ^^a 0 -a n t 

<Dftmmnzm\ ^n^mm^c - o - c - n 

m-T^o -t"3te*?*>, ^m^P 0 f±*]»!«C t ff^J**a 
0 t O^J****c ' 0 $:mtiiU, ^mtlP 1 143081 
«C*fi*IJ*5Sa 1 i: ^tf3?UW«»*c ' 1 ^ffflt- 
«IHSP n (4^S9flfC tT^J^^a n t <nft$m 

-Pn J4^n- : etV#^iJ^m^mc ' 0 -c ' n^^m 

[ 0 0 3 1 ] ^(D&'if&mW&^kc 7 0 -c ' n 
felt, W#5R^lfe«*l on ©v>7h U-^^ 1 
0 3 y^7ny^D0 -Dn tw-fe^ b 

$ *i-5 0 -r^fe*>,. ff^J«»ft*c ' 0 (47 y 3/ u 
y 7"D0 l^ir^ h £ jx N ff?U«*3BFmc J 1 (47 y y 7 

7o^Dl tr-fey h $ , ^U*««*c ' n 

(47 y y^ nj/rDn Ctyh ^ tV6 V^ofc^ 




( «F*oJWK) WffiU fc*fr?««»£* ( 4B#Hlg) - 
c 1 0 -c ' n dS#WR^i o-foir^ h $ tu6 0 
[ 0 0 3 2 ] d 0«t ^ ^S^UfeSSli 0 1 a-CO* 
7^ s>:/7o;y :/D0 -Dn «w**^ix#*MW«c 0 - 
c n h $ Jt5 £ »*§**U£jS*1 0 1 b CO 

&7 y y -f-7 u y -7 D 0 — D n \Z.^z ave*L#«] JB«c 1 

Ola, 101b <Z>*7 y y u y 0 — Dn kZffl 

-<d? & y ? * 0 -t^tt*. ff^m^j^jasi 0 

1 a frbmM2 11+1 -1 cOM^JtO^^-^Ja^^^ 

^^^?U^ric*l 0 l bfrbm&2 
[ 0 0 3 3 ] r:t% m^'Ja, 0 (c^fMo;^ ir 

{Ic 0 — c * nt h *Srffif3feLX*3»* 

l4£l/\> ^*UCf4, ^ffltc 0 , c ' 0 

»5S:*Six5J:9 KfT#«*a 0 £rl££U. 
SliBc l , c ' l KMSK^-feyh *ftSR3fc£-*x3 J: 5 

K?T?l«*a 1 SrlS^L #«I«ttc n , c ' n 

(c^^^ir-y H .StfSffcfe* J: 5 tCtT^J3?*a n £ 

#tT^JH*a 0 -a n J«5 ff^JA SrK^b X*3lt 

<fcv\ ' 

[ 0 0 3 4 ] o£9 , H5 t^^3fc(Dffi^*!l3=J«3& 

2 0 1 t^V^Ttt, ^F-Sr^J^KSl 01b^#7!)y 
^7p^^D0 -Dn ■tC^^&ttg^fflSto*' 
S:^T*5#, *<?*X#«^*IJ£fij£gl 01a, 1 
0 1 b.(75#^y y^7Py^D0 —Dn frf^J— CO^ n ^ 
^^iari: tcj: «9 . ^F^^dcSil-O 1 b 

J: 5 «3»HttCS:-fey H L X*»fe #^#^J£j*fBl 
Ola, 101b ri^^-fc^ K SSr^Ufcflf-i-^J . 

0 1 b-_(C^«)^.5tX*5< ^n^^f^gt5^ 

[ 0 0 3 5 ]. ^tU^aj-UX, SUfi^fflOflF-W^J 
±fi6Sl «3V>Xf4. *fft^Ja, ^^7tj/'M 
*cStJtbfc*ff^«*a 0 -a nj5^/£Sfr#lA&*T?fl 
3?*K3&»2 Srfflv^X^*K«UX*5t, «F*^J£f* 
■fflOla fc#*.£*J»]«C t #^J3l*a 
?m^JSIt#jg:*#W«&P 0 -P n (CX^fflU. ^<7> 

tT^j**»*s:w^^j^*«i oib <r>®mmc y o 

-c ' n £LX4-;LX^3. 

[ 00 3 6 ] ^(Dtitb. n*km&l&3L»l Xf4, 

0 1b IC^WDy^«:4tT*i< #*2fl ? fc 
V\> ■ #SK*P 0 -P n K*5tt3fT*«SWc.fM- 




(6) » 0 00 -1 5 1 3 6 7 

6 8#^f4. ^*OJ»-&^^lJfea*2 0 1 (C^X^-^ 
Jh¥\a: 8<n*7 ±y b fcfcK«#aUflJ& 
j&££l 0.1 b K^fc4-;LX*5< ^tiy *«#K*BliS-rs 
Borate Jfc^i-itfwX 

[ 0 0 3 7'] ttoX. flf-g-^y£j*gl t^Htf. 
mc&±yb LT^tt*^7tyb *#R3fe* *bfc 

hMfit^tcn ff?>js*aa!3£«2 %fflv^xas&3£-r 

Sff^JA(7>«-^f^JS*a 0 —an ^M^M^^H^ J: 

XHtlfcW(CHtixfcv'7> 1/^^10 3 OV^^^tlB 
( #7!ly^7nj/^D0-Dn^rtf) Sr*-TtT^JA , 
^^feS»5£UX*5(t"(iJ:v\'^c.X. W-S-^^JfeaSil 

[ 0 0 3 8 ] ^fc, 43^*iJ&j*SH o»J»Si^i, ^ 

( JS2 *«WSrAWfc;Ufc*2-3IJfi^ 
1B«riaSi:*tcIft^-r5o **2 

[ 0 0 3 9 ] 02 1^ ^2 &ffi&m<Dft3r7&&l&&m 
1 1 f±. «]JIS«K^Wl 0 2 , ^^^J^tll 'O 1 

a, ioib. ^^ey i2, xmm&i 3 ? ^m^i 

4 , ^O^IeISSI 5 ^ «fiE$ *tXV^S . 

I 0040] ^-—^mmm-n^ui 0 2 $rfflv>x^ 

Ufc20ffl«C ( =c 0 -c n ) 14, »#-^J^dclSl 0 
la <0->7b 0 3 ^Mf^Th &7 V y Zf~7 n 

^D0-Dn (c-tr*y 1* & *u3 £ «IM&1 4 icir 

y h £ *U*o ^y 1 2 iCf*. ^?IJS*a 0 — a n ' 
^>^S(n+l) X( n +1 )'^T? ? UA^I5it$^XV^ 

[ 00 4 1 ] ^t±JHI£&l 3 (4, > 2 (C|E«$ HX 

V^S#tr^JH*a 0 -a n ^r^^O#JII^Pli^^tfcI 
.U; -tOBg^iiJUfctf^JSSSa m( m=0 , 1 , 2 
n ) ZWiW-m 4 1^2/ h -T5 0 .iMWl 4 (4, -fey h 
$ nfcff^J5?*a mi iOJBttC ( =c 0 -c n ) t <Dft 

#ff^J«»*mc ' 0 -c ' n 
aitS, ^^#sl 4 14. £1\ OTJWfirctfr 

^j^^a 0 i (7>n^J«*«*c ' 0 $r«ttIU\ i^CtC, 3D 
WfflC i ff^JS^a 1 t Off^J«»»*c J 1 ^mtHU 

, *atc, io«*c t ff^J3?*a n t (onmm* 

c ' 0 — c ' n ZmfrWiti'tZ* 

[ 00 4 2] Wmmttl 5 14, StffSIl 4 (O^ffiUfc^ 
n^JSHCSfelftc * 0 -c ' n & 1 oi-Oi!^#)#U , -t 



(7) 
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y y-?7v.y 7*D0 -Dn (Ciry h i~^ 0 i-ft*^ fr 
^lJ«»e*c ' 0 Y£7 ]) y 77 u y 7D 0 (Cir y h £ 
*U fT^J»*J6*c 1 1 1*7 y ^7n 7 /Dl 

ft&M&1&SLc ■ nli7y ^70^. 

Dn iCtyf ^ V^ot^i', n H-i&v'y —X . 

ufc#tT^jist»J!**( #jjh«> c ■ o -c ' n t>mmz 

[ 0 0 4 3 ] i«>«t9 n*lrJ&&\£jg8&\ 0 1 a 
7!)y/7o^D0-Dn ^^tt^-ISEIfflttc 0 - 
c n j&S-fes/ h £ *V3 t %t^w&&m 0 1 b O 
&7 ^7*70 y -fV> 0 — D n l^*v£;h,*MD#flttc ' 

0 - c ' n h $ *iitvtmx% #W^^J^J*»1 

01a , 10 1b y y ^7 7^D0 -Dn (CIrI 

1 a *»ibffl«2 n+1 -l OM^JtO«F*^Jad«^* 

ft&tot mmz y n^wzirftm o 1 b frhmm 

[ oo44i ^ot, nmmi<o&*jm&8M& 
1 1 icfc*u*, mi nimm^^n^m t mm 

si i ws^-m. ^yi2 Kis«&ixfcff#jAiz># 

ft^iJIia 0 -a n *:»mi§I&l 3 9 IHJkK^tilU 
#JlM) c ' 0 -c ' n&ijDWsnfcl 5 \C£ 

mmm\,xn^ikm^m\ on co^y * ^7 

P^^DO-Dn loir's/ h J: 9 Clt^S. o£ 
9 . Mtillslttl 3 €r^tt5^ £ M£ b , 1 ooDSUMSi 
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